A patient's risk of serious infection may be increased in the local sense. Thus patients with epithelial surfaces damaged by burns, eczema, or bullous erythemas may benefit by appropriate isolation techniques4-6; patients with chronic lung diseases and those in coma from respiratory depression may have increased susceptibility to pulmonary infection. There is always a risk of infection at the site of indwelling catheters, particularly in patients undergoing haemodialysis or peritoneal dialysis for renal failure and others requiring repeated intravascular infusions. During the period of immunosuppression after surgery under general anaesthesia7 8 it may be appropriate to isolate patients who are at special risk of infective complications, such as those with congenital or rheumatic heart disease.
A general impairment of the response to infections requires isolation only when the impairment is substantial. Many patients receive radiotherapy or immunosuppressive chemotherapy as outpatients without an unacceptable risk of infection. The hazards for such patients, particularly children, are often greater in hospital than in the home. It is not possible to relate risk directly to blood count indices; overwhelming infections may, of course, occur when the white-cell count is normal. In general, infections are not usually a serious hazard when the granulocyte count is over 1-5 x 109/1. When the granulocyte count is less than I 00 x 109/l the risk is high but is still influenced profoundly by associated factors such as the intactness of epithelial surfaces. A leucopenic patient who feels unwell is at much greater risk than one who does not. About 25% of adults with acute leukaemia died of infection during induction of chemotherapy. 9 Evidence that protective isolation is effective is scarce. Controlled trials are difficult to devise for ethical reasons, and evaluation is complicated by the possibility of endogenous infection. The use of antibiotics tends to complicate evaluation still more. Nevertheless, patients in isolation probably have fewer infections than similar patients treated under conventional ward conditions'0 11; and isolation may also contribute to improved results of treatment in leukaemia"2 and after bonemarrow transplantations.13 14 Evaluating protective environments independently of the effect of specialised nursing is, however, particularly difficult, and part of the benefit of specialised units with facilities for protective isolation no doubt derives from factors other than control of infection. 
Organisation of isolation accommodation
There are considerable differences in the degree and methods of isolation needed for different clinical circumstances. In practice, some form of classification is desirable; Sherris (personal communication) has suggested four categories: strict isolation; standard isolation; stool-urine-needle isolation; protective isolation. To these can now be added high-security isolation. They are discussed in more detail in Part V of this paper.
Isolation procedures make increased demands on nursing staff. Isolation accommodation in one or two purpose-built multibed units is likely to be more economic of nurses' time than in the equivalent number of single rooms attached to general wards. The question of multiple versus single-bed 685 units has, however, to be considered in relation to other nursing skills required for the isolated patients.
It is advantageous to have staff specially trained in isolation procedures. Successful isolation cannot be achieved unless the nursing staff are authorised to insist that all visitors to the unit, medical and non-medical, conform to the agreed procedures.
AMOUNT OF ISOLATION ACCOMMODATION
The requirements for isolation accommodation in hospitals are influenced by the patterns of clinical work and type of specialist units. In a district general hospital of 750 beds and serving a community of about 200 000 a 19-bed unit had a bed occupancy of around 60o%15 and would probably be adequate except during periods of unusually high demand.
When isolation facilities are limited effective patient care may require transfer of patients to better equipped hospitals.
Indications for isolation (adapted from Control of Infection Group recommendations,22 which should be consulted for more details). Source isolation should be used when any of the indicated diseases are diagnosed or suspected and for any case of unexplained pyrexia Disease 17 The current preference for patient rooms in general wards with four to six beds probably contributes little towards reducing cross-infection compared with the traditional larger ward. The nursing staff pass just as freely from patient to patient, and doors are usually open for much of the time.'6 18 Major obstacles to providing more than a moderate degree of isolation in an open ward are the difficulty of segregating supplies and equipment and the difficulty of providing separate staff. If there is no alternative to the occasional use of an open ward for nursing infected or susceptible patients it is useful to make constructional or equipment modifications as outlined in Part III; nursing staff should be assigned and their responsibilities clearly defined; they should not be shared with the rest of the ward.
Single rooms
Probably the biggest single factor in effecting isolation is nursing the patient in a single room. But the isolation potentialities of single rooms are probably more a result of the possibilities they offer for controlling the patient's environment by special ventilation and using nurses who are not looking after other patients than a result of the spatial separation. Without these special procedures, single rooms attached to general wards seem to have little value for control of infection. 19 Single rooms attached to ward-The design and construction of such rooms are considered in Part III. Isolation rooms make it possible to limit access to the patient. The nursing staff responsible for patients in source isolation should not look after highly susceptible patients. This may be expensive in terms of nursing requirements, and a nurse-to-patient ratio of not less than 3:1 is likely to be required to provide care round the clock. Where special nursing skills need to be combined with occasional requirements for isolation this arrangement may provide an acceptable compromise between a special unit and no isolation facilities at all.
Single rooms in isolation unit-When there is a regular requirement for isolating several patients, and this is probably the case in most hospitals, nurses skilled in isolation techniques can be used more economically by grouping the isolation rooms into one or more nursing units. Staff training and continuity of practice are facilitated in a way rarely possible with dispersed isolation rooms. Such units may be in separate buildings, but with modem ventilation and control of air movement this is not essential. A nurse-to-patient ratio of about 1 5-2-0:1 is likely to be required.
It is inadvisable to mix accommodation for infected patients (source isolation) with that for highly-susceptible patients (protective isolation); physically separate units should be provided for these purposes, and separate nursing and ancillary staff are essential.
Special units for protective isolation
In hospitals that provide specialised treatment, such as for burns or cancer, specialised isolation units provide the most economical means of combining nursing skills in protective isolation and other techniques. Again, much of the advantage stems from the establishment of a nucleus of trained nurses to assure continuity of care and techniques. A nurse-to-patient ratio of 1-5:1 is likely to be required here also, but will vary according to the type of patient.
Isolators
Plastic isolators are devices that may be used in open wards or, preferably, in rooms with one or only a few beds and provide a ready-made solution to the mechanics of effective isolation. They are relatively heavy in their requirement for skilled nursing staff, because of the inconvenience of performing nursing procedures through a plastic wall. Nurse-to-patient ratios of 3:1 may be adequate but have been higher in some units in the USA. Where several isolators are grouped together in an open ward a lower nurse-to-patient ratio may be possible.
Theoretically some types of plastic isolator could be used for either source or protective isolation, but they are generally designed and are more useful for protective isolation. Moreover, these tend to be less well tolerated than conventional isolation and laminar-airflow systems because the patient may feel a strong sense of artificiality and confinement, but they may be used to achieve high standards of bacteriological control.6 20 21 Isolators have the advantage that they can be dismantled and stored for emergency use; but it seems improbable that they will ever provide more than a small part of the isolation requirements.
Although there have been no good controlled studies with objective measurements of the efficacy of decongestants given as linctuses, there are several controlled studies of their action as tablets. For example, Benson' has shown in a double-blind trial that 60 mg pseudoephedrine increases nasal air flow as compared with placebo. Empey et a12 carried out a double-blind cross-over trial of pseudoephedrine and triprolidine, alone and in combination, for the treatment of allergic rhinitis. This again showed that pseudoephedrine was effective as a decongestant as judged by symptom score cards. In a more recent study Britton et al3 measured nasal airway resistance by a non-invasive method and showed that pseudoephedrine partly inhibited the increase in resistance produced by instillation of small doses of histamine. Therefore at least one decongestant (pseudoephedrine) has been shown to be effective alone or in mixtures under controlled conditions, though this has not been in linctus form.
